


































?? ??????? ?????? ??????? ??????? ????
?????????????????????????????
????????????????
?? ? ????????????????? ????? ?? ?????????? ??? ???????????
?? ?????????? ???????? ????????? ?? ????? ??? ????????? ????
Shunichi SHIBATA???Rei SATO???Tamaki YOKOHAMA−TAMAKI???Nobuko OBARA???Yuko SUZUKI??
??Division of Histology, Department of Oral Growth and Development, Health Sciences University of Hokkaido
??Department of Orthodontics, Dental school of University at Matsudo
????????
To investigate the functions of tenascin−C and fibronectin in mandibular condylar cartilage, immunohistochemical
analyzes were performed in developing mouse mandibular condylar cartilage and cartilaginous anlagen of the tibia
(tibial cartilage) as well as postnatal mandibular condylar cartilage. Fibronectin immunostaining was continuously
detected within the cartilage matrix both in tibial and mandibular condylar cartilage, indicating the presence of fi-
bronectin in the general cartilage matrix involved in the proliferation/maintenance of chondrocytes. Meanwhile tenas-
cin−C immunostaining in the tibial cartilage was detected in the newly formed cartilage matrix but became limited
to localized areas at the epiphyseal end with advancing age. In the mandibular condylar cartilage, however, tenascin
−C immunostaining was mainly detected in the periosteum of mandibular bone, anlagen of condylar cartilage, and in
the perichondrium and upper layer of the condylar cartilage during the fetal period. These tenascin−C positive areas
showed weak fibronectin immunostaining, indicating that two molecules are present in a mutually exclusive pattern.
Tenascin−C immunostaining was continuously detected in postnatal condylar cartilage in the fibrous cell zone, indi-
cating this continuous immunostaining reflects structural features of condylar cartilage in terms of secondary carti-
lage and articular cartilage. Additionally, the mutual exclusive immunostaining pattern of both molecules implies the




























?????????????Shibata et al., 1997????
???????????????????????????
????????????Shibata et al., 1996 ; 1997 ; Fu-
kada et al., 1999?????????????????in
situ hybridization?????????????????
?????????????????????????
??????????Shibata et al., 1997 ; Fukada et al.,
1999????????????????Runx?????
?????????????????????????


































???????????Mackie and Tucker, 1992 ;





































































?????? cDNA?????? forward 5 ’ ( 4972 ) −
GCTCTGGATGGTCCATCTGGTCTTC−3’(4996)?reverse


























The Dental Journal of Health Sciences University of Hokkaido 30 2011





























































































































???Mackie & Tucker, 1992 ; Tucker et al., 1993 ; Paci-

















?? ???????????tenascin−C?TN−C? a−e???? fi-
bronectin?FN? f−j??????????????a, f???????b,



























????????Shibata et al., 1996 ; 1997 ; 2006 ; 2008 ;


































???Martin & Buckwalter, 1998 ; Livne et al. , 1990 ;






























































Beresford WA. Chondroid bone, secondary cartilage and metaplasia.
Baltimore : Urban & Schwarzenberg, 1981, p3−65.
Burton−Wurster N, Lust G & Macleod JN. Cartilage fibronectin iso-
forms : in search of functions for a special population of matrix gly-
cosaminoglycans. Matrix Biol 15 : 441−454, 1997.
Erickson HP. tenascin−C , tenascin−R, and tenascin−X : a family of
talented proteins in search of functions. Curr Opin Cell Biol 5 : 869
−876, 1993.
Fukada K, Shibata S, Suzuki S, Ohya K & Kuroda T. In situ hybridi-
sation study of Type I, II, X collagens and aggrecan mRNAs in the
developing condylar cartilage of fetal mouse mandible. J Anat 195 :
321−329, 1999.
Glumoff V, Savontaus M, Vehanen J & Vuorio E. Analysis of aggre-
can and tenascin gene expression in mouse skeletal tissue by north-
ern and in situ hybridization using species specific cDNA probes.
Biochim Biophy Acta 1219 : 613−622, 1994.
Hall BK. Bones and cartilage, Developmental and evolutionary skele-




Livne E, Lewinson D, Dickman G & Silbermann M. Histochemical
study of metrical components in the mandibular condyle of neonatal
mice. Acta Anat 138 : 32−41, 1990.
Luder HU, Leblond CP & von der Mark K. Cellular stages in carti-
lage formation as revealed by morphometry, radioautography and
Type II collagen immunostaining of the mandibular condyle from
weanling rats. Am J Anat 182 : 197−214, 1988.
Mackie EJ & Tucker RP. Tenascin in bone morphogenesis : expres-
sion by osteoblasts and cell type−specific expression of splice vari-
ants. J Cell Sci 103 : 765−771, 1992.
Mao Y & Schwarzbauer JE. Fibronectin fibrillogenesis, a cell−medi-
ated matrix assembly process. Matrix Biol 24 : 389−399, 2005.
Marques MR, Hajjar D, Franchini KG, Moriscot AS & Santos MF.
Mandibular appliance modulates condylar growth through integrins.
J Dent Res 87 : 153−158, 2008.
Martin JA & Buckwalter. Effects of fibronectin on articular cartilage
chondrocyte proteoglycan synthesis and response to insulin − like
growth factor−I. J Orthop Res 6 : 752−757, 1998.
Nakasone A, Shibata S, Suzuki S, Yamashita Y & Ohyama K. Laser
burn wound healing in naso−labial region of fetal mice. Oral Dis-
eases 13,45−50, 2007.
Pacifici M, Iwamoto M, Golden EB, Leatherman JL, Lee Y−S &
Chuong C−M. Tenascin is associated with articular cartilage devel-
opment. Dev Dyn 198 : 123−134, 1993.
Sahlberg C, Aukhil I & Thesleff I. Tenascin−C in developing mouse
teeth : expression of splice variants and stimulation by TGFβ and
FGF. Eur J Oral Sci 109 : 114−124, 2001.
Shibata S, Fukada K, Ssuzuki S & Yamashita Y. Immunohistochemis-
try of collagen types II and X, and enzyme−histochemistry of alka-
line phosphatase in the developing condylar cartilage of the fetal
mouse mandible. J. Anat 191 : 561−570, 1997.
Shibata S, Suda N, Suzuki S, Fukuoka H & Yamashita Y. An in situ
hybridization study of Runx2, Osterix, and Sox9 at the onset of
condylar cartilage formation in fetal mouse mandible. J Anat 208 :
169−177, 2006.
Shibata S, Suda N, Yoda S, Fukuoka H, Ohyama K, Yamashita Y &
Komori T. Runx2−deficient mice lack mandibular condylar carti-
lage and have deformed Meckel’s cartilage. Anat Embryol (Berl)
208 : 273−280, 2004.
Shibata S, Suzuki S, Tengan T, Ishii M & Kuroda T. A histological
study of the developing condylar cartilage of the fetal mouse man-
dible using coronal sections. Arch Oral. Biol. 41 : 47−54, 1996
Shibata S & Yokohama−Tamaki T. An in situ hybridization study of
Runx2, Osterix, and Sox9 in the anlagen of mouse mandibular con-
dylar cartilage in the early stages of embryogenesis. J Anat 208 :
274−283, 2008.
Ten Cate AR. Temporomandibular joint. In Nanci N editor, Ten
Cate’s Oral Histology : Development, structure, and Function. St.
Louis : Mosby, 2003, p376−396.
Tucker RP, Hammarback JA, Jerath DA, Mackie EJ & Xu Y. Tenas-
cin expression in the mouse : in situ localization and induction in
vitro by FGF. J Cell Sci 104 : 69−76, 1993.
Väkevä L, Machie E, Kantomaa T & Thesleff I. Comparison of the
distribution patterns of tenascin and alkaline phosphatase in devel-











































Shunichi SHIBATA et al.?An immunohistochemical study of tenascin−C and fibronectin in mandibular condylar cartilage of fetal and postnatal mice
????
??
???????????????????????????????????????????????????????????????????????????????
